Abstract. There is much condensate water formed on the surface of the pipeline carrying low temperature crude oil in Da Hinggan Ling Prefecture，because of the coefficient of the high relative humidity and the difference in temperature between the pipeline and air. In this article, a new superhydrophobic & anti-corrosive coating was applied on the pipeline in MoHe pump station. The coating was prepared by cold zinc primer (with dry film zinc content over 93%), micaceous iron oxide epoxy (with high ability of shielding water) and superhydrophobic finishes. Results showed that there was not any corrosive phenomenon visible to naked eye after 3 years of testing, while the former coating was failed in just 1 year.
Introduction
A two hierarchical Micro-Nano structure can be formed by the superhydrophobic coating. The structure is just like the surface of lotus leaf, and get the ability of self-cleaning. The mechanism of the lotus effect was first revealed by professor Barthlott [1] in Bonn University. There were many mastoids in Micro-class distributed uniformly on the lotus leaf, and a great number of wax flosses in Nano-class grown on each mastoids. As a result, the specific surface area was greatly improved, and the surface got superhydrophobic. Based on this principle, a lot of methods have been developed to prepare the superdydrophobic surface, such as template method [4] [5] , phase separation method [6] , laser engraving and chemical etching method [7] , organic-inorganic mixed method [8, 9] , sol-gel method [10] , vapor deposition method [11] [12] and so on.
China-Russia crude oil pipeline is 965 km long form MoHe to DaQing in China, and there are five pump stations form north to south. The temperature of the crude oil varies from -10 o C to 10 o C. The condensate water was formed on the pipeline from May to September in every year. The former anti-corrosive structure design was: 100μm zinc-rich epoxy primer and 100μm epoxy finishes. The corrosive problems are shown in fig 1, which is just one year after the pipeline was put into operation. The structure and property of the coating
The anti-corrosive coating system in this article was made of three different functional coatings shown in fig 2. They were 80μm cold zinc primer, 140μm micaceous iron oxide epoxy and 80μm superhydrophobic finishes. Fig.2 the structure of the superhydrophobic & anti-corrosive coating system The cold zinc primer was one-component primer with dry film zinc content over 93%. The spraying method is very simple because the primer is one-component. Also, the cathodic protection capability of the primer is much better than the zinc-rich epoxy primer due to relative high zinc content.
The intermediate coating is micaceous iron oxide epoxy. There is lots of mica pieces in the coating which can prevent the water penetrating deeper. Meanwhile, this coat can fit both the primer and finishes as intermediate coating.
The key coating is the superhydrophobic finishes, which play a decorative and functional role in the coating system. A two hierarchical Micro-Nano structure was formed on the intermediate coating by the superhydrophobic finishes shown in fig 3a. The Micro-Nano structure was mainly made of Nano-SiO 2 by self-assembly way. The water contact angle (WCA) on the surface of the superhydrophobic finishes is about 153. 
Conclusion
The superhydrophobic & anti-corrosive coating system was made of three separate functional coating. The superhydrophobic finishes can greatly lower the amount of water attached to the pipeline, the micaceous iron oxide epoxy intermediate coating can shield water effectively, and the cold zinc primer can provide much stronger cathodic protection capability than zinc-rich epoxy primer. It has been proven that the superhydrophobic & anti-corrosive coating can fix out the corrosion problems caused by the condensate water by 3 years of testing.
